Pharmacokinetics of insulin-like growth factor-1 in advanced chronic renal failure.
Information regarding the impact of chronic renal failure (CRF) on IGF-1 serum clearance is limited. Thus we evaluated the pharmacokinetics of insulin-like growth factor-1 (IGF-1) in six normal adults and six adults with advanced CRF (serum creatinine 7 +/- 0.8 mg/dl). All subjects were given 80 micrograms/kg recombinant human IGF-1 s.c. and blood was sampled over 48 hours. Baseline total serum IGF-1 levels were similar in both groups, but peak levels were elevated significantly in CRF; this was apparently related to the reduced distribution volume in CRF subjects. CRF did not affect the metabolic clearance rate (MCR) of total serum IGF-1. Immunoreactive IGF binding protein-3 (IGFBP-3) levels were greater in CRF. Western immunoblots revealed that the apparent increase in IGFBP-3 was largely due to an increase in immunoreactive fragments. IGFBP-3 protease activity was not increased. Thus IGFBP fragment accumulation likely reflects reduced fragment clearance. Western ligand blots revealed elevated 30 and 34 kDa IGFBP levels and IGFBP products in CRF serum. Serum acid labile subunit levels were unchanged in CRF. Peak free IGF-1 levels and the MCR of free IGF-1 did not differ between groups. In both groups the MCR of free IGF-1 exceeded the MCR of total IGF-1 by approximately 30-fold. These data suggest that in CRF patients receiving s.c. IGF-1: (a) total serum IGF-1 levels are increased as a result of elevated circulating IGFBPs that may restrict the distribution of IGF-1 beyond plasma; (b) serum free IGF-1 levels are not altered; and (c) the IGF-1 MCR is unchanged in CRF. Thus, in advanced CRF, apart from a reduction in the total IGF-1 volume of distribution the pharmacokinetics of IGF-1 are largely unaltered.